We investigated how positional and directional cues affected the way single domestic chicks, Gallus gallus domesticus, searched for a concealed imprinting object. The chicks were 4 or 12 days of age and had been reared in enriched pens that allowed them to move out of sight of the imprinting object, or control pens that did not. In experiment 1, 44 chicks viewed a positional cue, which was a stationary imprinting object placed for 1 min in front of one of two possible hiding locations (each concealing an identical imprinting object) either to the left or right of the chick. When released, chicks moved towards, and spent more time in, the side in which the positional cue had been presented. We presented a further 44 chicks with a directional cue, which involved an imprinting object moving from near one possible hiding location towards the other and its occlusion midway between the two possible hiding locations. When released, chicks moved towards, and spent more time in, the opposite side to that indicated by the visible direction of movement of the imprinting object. Additionally, chicks reared in enriched pens spent more time in the side in which the imprinting object was seen than chicks reared in control pens. We examined the relative influence of positional and directional cues in experiment 2, by providing both cues sequentially to 88 chicks. Chicks spent more time in the positional cue side, when the directional cue offered complementary information, but no side preference was found when cues provided contradictory information. We conclude that in this study, orientation towards a concealed object was based on previous spatial location alone, with little influence from the temporal aspects of the presentation such as movement before occlusion or last-seen location. We discuss the possibility that chicks imprinting on a stationary object develop a strategy for locating a concealed social stimulus that is unrepresentative of chicks reared by a hen.
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The ability to locate an occluded object that has been visually displaced in the absence of direct sensory stimuli is widespread in animals and would seem too obvious an ability to warrant further investigation. Yet the mechanisms whereby this is achieved vary considerably between species. Aquatic dragonfly, Aeschna cyanea, larvae, for example, show stereotyped movements in response to the occlusion of a prey item that increase the probability of further encounter (Etienne 1984). In contrast, chimpanzees, Pan troglodytes (Wood et al. 1980 ) are able to infer the position of an occluded object by mentally representing the position and movement of the object (hence showing an object concept). An object concept would seem to be crucial for many higher cognitive functions, such as the ability to respond correctly to novel tasks requiring an understanding of the causal relations between objects (Gardenfors 1995). Much of the research in humans (Piaget 1955), chimpanzees (Wood et al. 1980 ) and parrots, Cyanoramphus auriceps (Funk 1996) has highlighted qualitatively different stages in the development of an object concept. Surprisingly, little research has been undertaken to identify the factors determining transition from one stage to the next. One exception is the work of Piaget (1955) , which showed the importance of interaction with objects in the development of an object concept in human infants. Regolin et al. (1995) showed that domestic chicks, Gallus gallus domesticus, moved towards and located a concealed prey or social partner after the goal was displaced visually. One explanation for this is that chicks form a mental representation of the position of the hidden object. However, locating a visually displaced object is not necessarily evidence of a mental representation, as chicks may solve the displacement task by using rule-of-thumb strategies, such as searching near to where the object was last in view. In the present study our aim
